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ABSTRACT
Food insecurity has been shown to have a negative impact on the health and
psychological well-being of those who suffer from it. Brinkman and Cullen (2011) have
also conducted research that shows food insecurity leads to increased incidences of
violence and civil conflict in developing nations. However, very little research has been
conducted to examine a potential link between food insecurity and violence in developed
nations. This paper examines a potential link between food insecurity and the violent
crime rate in the United States at a county level using a least squares regression
technique. It also examines how the relationship between food insecurity and violent
crime varies in relation to the level of dependent variables such as the income level and
population level of the county. Finally, the model breaks down violent crime into
individual crimes and tests the impact of food insecurity on the rates of individual crimes.
The results show that a one percent increase in food insecurity leads to an increase in the
violent crime rate of approximately 12 percent holding other predictors of violent crime
constant. The impact that food insecurity has on crime rates also changes based on the
income level and population of the county.
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INTRODUCTION
The USDA broadly defines food insecurity as limited or uncertain availability of
nutritionally adequate and safe foods or limited or uncertain ability to acquire acceptable
foods in socially acceptable ways. Considerable work has been done in the food
insecurity literature to try to identify the main predictors of household food insecurity.
Some of the most common causes of food insecurity listed in the literature include
poverty, food price volatility, climate change, and violent conflict. On the other hand, the
literature on how food insecurity is related to households and communities is not as
extensive but its findings are equally important in contributing to our understanding of
food insecurity. Some of the most common threats posed by food insecurity include
obesity/malnutrition (which leads to generally worse health outcomes across the board),
adverse educational outcomes in children and adults, productivity loss, and threats to
community safety.
The vast majority of the literature focuses almost exclusively on the link between
food insecurity and obesity/malnutrition, and the link between food insecurity and
adverse educational outcomes. Community safety in particular receives very little
attention in the literature. Most of the research surrounding food insecurity and violent
conflict or community unrest focuses on food insecurity as both a cause and effect of
civil war or insurgencies in impoverished or developing nations. While it is clear that
food insecurity is much more prevalent in developing nations, and this leads to more
severe conflict, there is still a glaring lack of research on if or how food insecurity may
lead to conflict in communities within wealthier nations. While there has been some
1

research into the link between physical health and criminal activity in the United States,
the research typically uses food insecurity as only one component in overall physical
health. And the possibility of a relationship between food insecurity and violent crime in
the developed world has been almost entirely ignored in the food insecurity and
criminology literature.
In fact, a review of the literature found only one paper that explicitly focuses on
the link between food insecurity and community violence in the United States. Kent
(2013) conducted a survey of juvenile delinquents in order to test whether food insecure
children were significantly more likely to engage in criminal activity compared to their
food secure counterparts. The results indicated that food insecure children were no more
likely to engage in criminal activity compared to food secure individuals. While Kent’s
paper does provide an excellent starting point from which to analyze the relationship
between food insecurity and crime, the findings are applicable to only small subset of the
US population.
To the best of this author’s knowledge, there is currently no research that
investigates the link between food insecurity and crime on a larger scale. This paper will
add to the discussion of food insecurity and community unrest by analyzing the link
between food insecurity and violent crime at a county level.
This paper is organized as follows. Section I gives a brief history of food
insecurity measurements and describes the current state of food insecurity in the United
States. It also explores the literature surrounding the causes and effects of food insecurity
and how it is related to violent crime. Section II lays out the data and the model that will
2

be presented in this analysis. Section III presents the results of the model and Section IV
concludes.
SECTION I: LITERATURE REVIEW
History of food insecurity measurements
Early measures of food insecurity began to be developed in the United States after
the passage of the National Nutrition Monitoring and Related Research Act in 1990. In
particular, this act specified a ten year comprehensive plan which “recommend a
standardized mechanism and instrument(s) for defining and obtaining data on the
prevalence of 'food insecurity' or 'food insufficiency' in the United States and
methodologies that can be used across the NNMRR Program and at State and local
levels." In 1994 the USDA’s Food and Nutrition Service and the US Department of
Health and Human Services sponsored the National Conference on Food Security
Measurement and Research in order to identify an appropriate national measure for food
insecurity. This led to the development in 1995 of the food security questionnaire that is
given as a supplement to the current population survey. This questionnaire has since
undergone only minor changes and is still in use by the USDA.
In 2006 the USDA began classifying households into four separate categories to
better describe the severity of food insecurity facing the household. The categories
include high food security, meaning there are no reported indications of food-access
problems or limitations. The second category, marginal food security is defined as one or
two reported indications, typically of anxiety over food sufficiency or shortage of food in
the house. The third category is low food security, defined as reports of reduced quality,
3

variety or desirability of diet. The most severe category of food insecurity is very low
food security. A household will fall under this category if it reports multiple indications
of disrupted eating patterns and reduced food intake.
The USDA also conducts an annual survey of US households in order to
determine the estimated percentage of households that were food insecure at any point
during the past year. In its most recent report 43,253 households were surveyed with one
adult in each household being asked a series of questions about experiences and
behaviors by members of the household that may indicate food insecurity. The household
was then assigned to a category of food security based on the number of food-insecure
indicators that were reported.
State of food insecurity in the United States (2014)
The food security questionnaire report indicated that in 2014, 86 percent of
households in the US were food secure throughout the year, 8.4 percent were found to
have low food security and 5.6 percent had very low food security. These statistics are
unchanged compared to the previous year, but overall food insecurity is lower than its
2011 level of 14.9 percent. The report also found that 9.4 percent of households had
children who were food insecure at some point during the year. This is lower than the
estimated percentage of total food insecure households, likely because parents are more
likely to prioritize a healthy diet for their children even if the parents are forced to remain
food insecure. Children from low income households are also often eligible for free or
reduced price breakfast and lunch at school. Thus these children would be able to
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maintain a diet that is sufficiently substantial and nutritious in order to avoid being
classified as food insecure.
Some of the characteristics of households that tended to have below average rates
of food insecurity were married couples with children (12.4 percent), households with
multiple adults and no children (9.7 percent), white non-hispanic households (10.5
percent) and households with income above 185 percent of the poverty line (6.3 percent.)
However, households that tended to have higher rates of food insecurity were
characterized by the following: households with children (19.2 percent), households with
children headed by a single woman (35.3 percent) or a single man (21.7 percent),
households headed by black, non-Hispanics (26.1), households headed by Hispanics
(22.4 percent) and households with income below 185 percent of the poverty line (33.7
percent.)
These characteristics are important because many are also correlated with higher
crime rates. According to the FBI, some factors that are related to the crime rate in a
given community include variations in composition of the population, particularly youth
concentration, economic conditions (such as income level and unemployment), and
family conditions relating to divorce and family cohesiveness. All of these characteristics
also have either a direct or indirect effect on the odds of a household being food insecure.
The vast majority of research that has explicitly linked food insecurity and
violence has focused primarily on developing nations. Brinkman and Cullen (2011) offer
a broad overview of the relationship between food insecurity and violent conflict. They
discuss the effects of food insecurity on various types of conflicts and the mechanisms
5

through which food insecurity may bring about conflict. The authors argue that civil
conflict occurs almost exclusively in countries with low levels of development and high
levels of food insecurity. The authors present volatility in food prices and agricultural
production shocks as two main mechanisms through which food insecurity can lead to
violent conflict. However, the researchers also state that there is research that suggests
agricultural shocks may not have a significant effect on violent conflict.
Wischnath and Buhaug (2014) examine the degree to which losses in food
production may increase violent conflict. Using data from India, they examine three
estimates of the severity of violent conflict during the years 1982 to 2011. The authors
find that increased food production lowers the severity of violent conflict over the time
period. However, they find that only the lagged effect of food production is significant at
the 5 percent level. This finding seems reasonable as a decrease in food production is
unlikely to have a significant effect until current stockpiles of food begin to run low.
Sobek and Boehmer (2009) offer more evidence of a direct link between food
insecurity and violent conflict in their paper “If They Only Had Cake: The Effect of Food
Supply on Civil War Onset, 1960-1999.” The authors argue that poverty itself is not an
accurate predictor of civil conflict in a society. Instead, they argue, it is the hardship,
particularly from lack of food, that poverty places on individuals which leads to conflict.
The authors use a data set containing information about civil strife, caloric intake,
lootable resources, wealth and demographics from 161 countries during the time period
1960 to 1999. They run a logistic regression in order to determine the likelihood that a
country would experience civil conflict based on several factors that may lead to violent
6

conflict and find that food insecurity is a significant predictor of violent conflict. This
result holds even when demographic variables, such as population concentration or
fractionalization, which measures the degree of religious and ethnic diversity in the
region, are included. The authors also find that nations with high levels of lootable
resources are more prone to civil conflict if food insecurity is high as well. This finding
provides evidence that even countries with higher levels of wealth may be prone to
violence related to food insecurity. This idea could potentially apply to the United States,
as the US does have a wealth of lootable resources.
However, it is still the case that the majority of studies that have examined the
link between food insecurity and violent conflict have focused on underdeveloped
regions of the world. Therefore it is difficult to generalize the findings in these studies to
the United States. Most studies of this nature also focus on food insecurity as a predictor
of armed conflict, particularly domestic insurgency or civil war related to the lack of
food. But it is quite clear that civil war does not equate well with violent crime at the
county level in the United States. In order to remedy this, it is necessary to examine other
factors that are known to affect crime in the United States. The FBI provides a list of
factors that have been shown to have an effect on crime rates. These include income
level, the unemployment rate, population concentration and family conditions and
cohesiveness. This list is not exhaustive but it provides an excellent starting point to
begin examining how food insecurity may affect crime. The remainder of the literature
review will be devoted to examining how these factors outlined above are related to
crime rates, and how food insecurity could indirectly affect the crime rate through one or
more of these factors.
7

There is debate in the criminology literature concerning income level and its
effect on crime rates. Specifically, researchers question whether it is the income level
itself or income inequality which is responsible for the elevated levels of crime in less
wealthy neighborhoods. One study that attempts to address this controversy was
conducted by Patterson (1991) who uses data on crime rates and overall economic
conditions for 57 residential neighborhoods to determine whether the income level or
income inequality has a greater effect on burglary and violent crime rates. The findings
show that neither income level nor income inequality are associated with higher burglary
rates. The author does find a significant link between violent crime and income level in
these communities. Thus these findings lend credence to the argument that it is in fact
income level, not inequality, which is related to violent crime rates.
A similar study was conducted by Hannon (2005) in which the author examined
data only from neighborhoods which were plagued by extreme poverty. Using census
tract level data, the author analyzed a sample of 227 neighborhoods where poverty rates
were 40 percent or greater in order to determine if differences in the severity of poverty
in these neighborhoods led to a significant difference in homicide rates. The results
showed that even among neighborhoods suffering from extreme poverty, neighborhoods
which suffered from more extreme poverty showed higher homicide rates compared to
their less impoverished counterparts. Once again these results seem to indicate that
income level is an important factor in determining crime rates, even among similarly
disadvantaged communities.
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While these studies have indicated that income inequality does not appear to have
a significant effect on violent crime, they are not representative of the literature as a
whole. Hsieh and Pugh (1993) aggregate data from 34 studies concerning the relationship
between violent crime and income level or income inequality. The results show that of
the 76 coefficients concerning violent crime and income level or income inequality, 97
percent show a positive relationship between the two variables. And among those
positive coefficients, 80 percent showed that income level or income inequality had a
significant effect on violent crime. Therefore, an overall examination of the criminology
literature seems to indicate that both income level and income inequality have an effect
on violent crime rates to varying degrees.
An examination of the literature concerning unemployment as a potential
indicator of crime indicates that there is substantial evidence for unemployment’s
connection to property crime. However, the evidence is much less compelling when
examining its relationship with violent crime rates. Raphael and Ebmer (2001) provide
evidence of a link between unemployment and violent crime at the national level. The
authors use panel data on unemployment rates, crime rates and other factors for all 50
states from 1971-1997. They conduct an OLS regression and 2SLS regression to test for
the relationship between unemployment and crime rates. The results show that higher
unemployment rates significantly increase property crime rates but that higher
unemployment has no statistically significant effect or even decreases the rates of murder
and rape in their regression.
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Lin (2008) conducts a similar study to the one mentioned above by examining US
state level data from all states during the period 1974-2000. Despite the differences in
time period and the use of different instruments, both Raphael and Ebmer and Lin arrive
at a similar conclusion. The data shows that in the OLS model a one percent increase in
the unemployment rate leads to approximately a two percent increase in the property
crime rate while a similar unemployment increase in the 2SLS model leads to a four
percent increase in the property crime rate. However, the data still does not present
evidence of a relationship between unemployment and the violent crime rate.
Bausman and Goe (2004) present a different approach to measuring the
relationship between unemployment and crime rates. The authors argue that
unemployment rate alone is too restrictive a measure when attempting to quantify the
relationship between unemployment and crime. Instead they argue that the rate of
employment volatility, or being at high risk of future unemployment, should also be
included when looking for a relationship between the two variables. However, even when
using both unemployment and employment volatility, the findings still show that
unemployment provides evidence of additional property crimes, but not violent crimes.
Literature concerning single parent households and their relationship to crime
rates typically focuses on how living in a single parent household increases the likelihood
that a child will engage in illegal activity. One such study by Antecol and Bedard (2007)
examined the relationship between the number of years that the father is present in his
child’s life and the likelihood that the child would engage in risky behaviors before age
15. These behaviors include: smoking, drinking, sexual activity, marijuana use, and
10

conviction of a crime. They used data from the National Longitudinal Survey of Youth to
gather information on deviant behavior the youths engaged in before age 15, maternal
characteristics such as number of children born to the mother and the mother’s education
level, and household characteristics that may be related to youth outcomes. The results
show that single parenthood is significantly associated with deviant activity. In particular
the study finds that five additional years with the father present decreases the likelihood
of engaging in sexual activity before age 15 by 3.4%, marijuana use by 2.2% and
drinking by 1.2%. Surprisingly it only reduces the likelihood of being convicted of a
crime by 0.3 percent. These results seem to indicate that while living in a fatherless home
does increase a child’s likelihood of deviant behavior, it is not a considerable increase
and these children may not be as likely to engage in illegal activity as originally thought.
Another study conducted by Barber (2004) uses national level data to predict the
relationship between crime rates and the ratio of single parent households in 39 countries.
They also examined whether the increase in crime rates due to single parenthood was
immediate or delayed. An immediate increase would imply that the increase in the crime
rate is due to additional crimes being committed by the parents themselves, whereas a
delayed effect would imply that the children from single parent households are
committing more crimes as they grow into adulthood. The results showed that even when
controlling for the male to female ratio and national wealth characteristics, higher ratios
of single parent homes consistently predicted significantly higher violent crime rates.
They also found that the increase in violent crime rates was immediate, thereby implying
that the parents themselves are responsible for the increase in violent crimes rather than
their children.
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A review of the literature indicates that all of these variables listed above are
related to crime rates in the community. The next step in this analysis is to examine how
food insecurity relates to these variables. The literature indicates that food insecurity
affects these variables through two different avenues, stunted educational development
and mental health. The literature on this topic consistently shows that being raised in a
food insecure home leads children to perform worse in school, and they are more likely to
be unprepared when entering school.
Alaimo, Olson, and Frongillo (2001) examine this issue as it applies to US
children aged 6 to 11 and 12 to 16. They use data from the Third National Health and
Nutrition Examination Survey to examine the relationship between family food insecurity
and measures of cognitive, social and academic performance. The results showed that
food insecure children in the 6 to 11 year old cohort had significantly lower math scores,
were more likely to have repeated a grade level, and struggled in forming social
connections with other children. Food insecure children in the 12 to 16 cohort were also
found to have significant social difficulties. They were more likely to be suspended from
school and have difficulty making friends.
Jyoto, Frongillo and Jones (2005) expand on these findings by following children
as they progress through their early years of schooling, and examine the relationship
between food insecurity and students’ academic progress, social skills, and health factors.
Using data from the Early Childhood Longitudinal Study – Kindergarten Cohort, the
authors follow a sample of approximately 21,000 students, separated by gender, entering
kindergarten in 1998 as they progressed through 3rd grade. The authors found that
12

children from food insecure households consistently scored lower on tests of their math
and reading skills. In particular, boys from food insecure households were found to suffer
from stunted social development. However, girls born into food insecure households did
not show signs of stunted social skills. But, girls who transitioned from being food secure
to food insecure sometime during the period studied showed a decrease in social
development.
Victora et al (2008) examine how maternal food insecurity affects children’s
health outcomes at birth and their economic outcomes in adulthood. Using data on
children from Brazil, Guatemala, India, the Philippines, and South Africa the authors
gathered data on weight, height and BMI. They also gathered data on the children in
adulthood, including income, level of schooling, and blood pressure. They found that
malnutrition was significantly associated with shorter adult height, less schooling, and
lower economic productivity. Thus these studies indicate that children who come from
food insecure homes are significantly more likely to suffer negative consequences later in
life due to their academic and social difficulties early in life.
The second avenue through which food insecurity often affects crime is through
mental health issues. Several studies have shown that food insecurity increases stress for
both parents and children, thus leading to negative consequences for their mental health.
Siefert, Heflin, Corcoran, and Williams (2004) focused on food insecurity and its effect
on physical and mental health among women. Using data on 676 women who were
welfare recipients during 1997 and 1998, the authors found that women who reported
being food insecure during that period were more likely to report poor health later on.
13

They also found that food insecurity significantly increased the likelihood that a woman
would suffer from major depression.
Melchior et al. (2012) focused on mental health outcomes among children using
data from the Longitudinal Study of Child Development in Quebec for 2120 children
born between 1997 and 1998. They measured family food insecurity for each child at 1.5
and 4.5 years old, and mental health symptoms were assessed for each child at 4.5, 5, 6,
and 8 years of age. The results showed that children from food insecure families were
significantly more likely to suffer from depression or anxiety and
hyperactivity/inattention. However, when researchers controlled for other characteristics
related to mental health such as immigrant status, family structure and parenting,
maternal age at child’s birth, and family income and education, the results showed that
depression or anxiety was no longer associated with food insecurity. Instead food
insecurity only increased the odds of a child suffering from hyperactivity/inattention.
A study conducted by Whitaker, Phillips, and Orzol (2006) examined the
relationship between food insecurity and mental health problems among both mothers
and their children. The authors conducted a survey of 2870 mothers with three year old
children in eighteen US cities from 2001-2003. They classified each family as either food
secure, marginally food secure, or food insecure based on their responses to the USDA
household food security survey. The prevalence of symptoms related to major depression
or anxiety was assessed for each of the mothers, along with overall child behavior
problems for each family. After adjustment for other factors related to mental health, the
percentage of mothers with depression or anxiety was statistically significant in the group
14

that suffered from food insecurity. Among mothers who reported being fully food secure,
only 16.9% suffered from depression or anxiety, but this percentage is nearly doubled, at
30.3%, for mothers who reported being food insecure. The percentage of children with
behavioral issues was also found to be much higher among food insecure children, with
22.7% of children from food secure families reported as having behavioral issues and
36.7% of children from food insecure households with behavioral problems.
One study that focuses specifically on teenagers and mental health problems that
may arise from food insecurity was conducted by McLaughlin et al. (2012). Data was
collected on 6483 adolescents aged 13 to 17 years old who participated in the National
Comorbidity Survey. The researchers assessed family food insecurity as well as the
presence of mental disorders among the adolescents surveyed. After controlling for
family characteristics such as social status, parental education, and family income, the
researchers found that food insecurity increases the likelihood of mental disorders among
adolescents. The results showed that a one standard deviation increase in food insecurity
led to a 14 percent increase in the likelihood that an adolescent suffered from a mental
disorder in the past year. The association was shown to be strongest among families
living in poverty.
The literature on food insecurity and factors that may influence violent crime rates
shows substantial evidence that suffering from food insecurity, particularly during
childhood, significantly increases the likelihood that an individual will also suffer from
poverty and unemployment later in life, thereby increasing the odds that they will turn to
crime. Food insecurity has also been linked to problems with mental illnesses among all
15

age groups. An increase in the rate of mental illness may lead to dysfunctional or single
parent families and may also lead to difficulty finding or keeping employment and lower
income, again contributing factors in crime.
SECTION II: DATA AND MODEL SPECIFICATION
Data
The data used in this study covers 362 counties, randomly selected from ten
different states throughout the United States, with all data coming from 2014. The sample
size for each state was chosen by conducting a power analysis on ten randomly selected
counties from each state. The sample size was then chosen which would yield a .8
probability of correctly detecting whether the mean of the violent crime rate changes
significantly based on variations in food insecurity and other predictor variables. The
power analysis was also run again without separating the data by state. A random sample
of 112 observations was selected and a power analysis was run. The results showed that
362 observations would yield a .9 probability of correctly detecting a difference in the
mean of violent crime due to changes in food insecurity. Summary statistics for these 362
observations are shown in Appendix A.
Data on food insecurity and the percentage of the population eligible for any type
of government nutrition assistance programs (i.e. SNAP, WIC, free school meals, etc.)
were gathered from the Map the Meal Gap project by Feeding America. Feeding America
is a non-profit organization that is dedicated to preventing food insecurity throughout the
United States. The company currently operates over 200 food banks throughout the
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country and also conducts research on food insecurity at a county level, unlike the USDA
which only conducts food insecurity research at the national level.
Feeding America calculated the food insecurity rate by first analyzing the
relationship between food insecurity and indicators of food insecurity at the state level
using data from 2001-2014. This was done using the following equation:
FIST = α + βUNUNST + βPOVPOVST + βMIMIST + βHISPHISPST + βBLACKBLACKST +
βOWNOWNST + μt + υs + εST
where S defines a state, T defines a year, UN is the unemployment rate, POV defines the
poverty rate, MI is median income, HISP is the percent of the population that identifies as
Hispanic, BLACK is the percent of the population that identifies as African American,
OWN is the percent of the population who are homeowners, μt is year fixed effects, υs is
state fixed effects, and εST is an error term. This equation is used to estimate the food
insecurity rate at the state level.
In order to obtain food insecurity estimates at the county level, Feeding America
defines an equation using the coefficient estimates from the state level regression and the
same variables as before but now defined at the county level as follows:
𝐹𝐹𝐼𝐼c = 𝛼𝛼̂ + 𝛽𝛽̂𝑈𝑈𝑁𝑁𝑈𝑈𝑁𝑁𝑐𝑐 + 𝛽𝛽̂𝑃𝑃𝑂𝑂𝑉𝑉𝑃𝑃𝑂𝑂𝑉𝑉c +𝛽𝛽̂𝑀𝑀𝐼𝐼𝑀𝑀𝐼𝐼𝑐𝑐 + 𝛽𝛽̂𝐻𝐻𝐼𝐼𝑆𝑆𝑃𝑃𝐻𝐻𝐼𝐼𝑆𝑆𝑃𝑃𝑐𝑐 + 𝛽𝛽̂𝐵𝐵𝐿𝐿𝐴𝐴𝐶𝐶𝐾𝐾𝐵𝐵𝐿𝐿𝐴𝐴𝐶𝐶𝐾𝐾𝑐𝑐 + 𝛽𝛽̂𝑂𝑂𝑊𝑊𝑁𝑁𝑂𝑂𝑊𝑊𝑁𝑁𝐶𝐶
+𝜇𝜇̂2014 + 𝜈𝜈𝜈𝑠𝑠

where c represents a county, and POV, MI, HISP, BLACK, UN, and OWN represent the
same variables as in the previous equation defined at a county level. This equation yields
food insecurity estimates at the county level which were used in this analysis. A similar
17

technique was used to estimate the percentage of food insecure individuals who were
eligible for food assistance programs in each county. The only difference is that poverty
rate and median income were not included. Feeding America used data from the 2014
Current population survey, 2014 American Community Survey, and the Bureau of Labor
statistics in order to develop the all the equations mentioned above.
One of the main concerns with this food insecurity dataset is the way in which it
was estimated. Typically in the food insecurity literature, data on food insecurity is
gathered by surveying a sample of households from the population of interest. These
households will often be asked a variety of questions related to food insecurity and will
be classified based on their responses. This method allows researchers to directly
estimate the level of food insecurity in a region. This is more reliable and direct than the
method employed by Feeding America. However, administering surveys to a sufficient
number of households in every county in the United States simply is not feasible from a
time or cost perspective. Therefore, Feeding America’s method is adequate as long as the
model used to estimate food insecurity is reliable.
Data on crime rates was obtained using estimates provided by each state’s crime
database. Each state collects the data using guidelines provided by the FBI known as
Uniform Crime Reporting. The Uniform Crime Reporting system, or UCR, has been in
use since 1930 as an attempt to gather a reliable and consistent set of crime statistics in
the United States. While data from the UCR is used by researchers in a variety of
disciplines, the FBI cautions that UCR statistics are not perfect. The FBI provides law
enforcement agencies with a handbook that explains how to classify and report criminal
18

offenses, in an attempt to ensure that crime reporting is consistent across all agencies.
However, some agencies invariably fail to report data in a manner consistent with the
FBI’s UCR program. Some agencies are also unable to report data due to data
management issues, personnel shortages, or other reasons. Therefore, while UCR data
may not always be reliable, it is still the standard that the vast majority of US law
enforcement agencies use to report crime in their area.
Data on the 2014 unemployment rate was collected using the local area
unemployment statistics map tool provided by the Bureau of Labor Statistics. Per capita
personal income data for 2014 was gathered from the Bureau of Economic Analysis. Data
on the percentage of single mother households is from the County Health Rankings and
Roadmaps program. The County Health Rankings and Roadmaps program is an effort by
the Robert Wood Johnson Foundation and The University of Wisconsin Population
Health Institute to gather data on factors that affect the health of communities throughout
the United States. The data compiled by the County Health Rankings and Roadmaps
program is gathered from a variety of sources, including the American Community
Survey, FBI UCR data, and community surveys.
Model Specification
The first regression shown in Table 1 is a simple linear regression containing only
food insecurity as a predictor for the violent crime rate in a given community. The model
is specified as follows:
ln(CRi) = α + βFIi + ϵi
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where the dependent variable is the logged violent crime rate, subscript “i” represents a
given county, and FI represents the rate of food insecurity in the county. The logged
violent crime rate was chosen for use throughout this analysis because an examination of
the residuals shows that they are not normally distributed. Thus transforming the
dependent variables using a natural log allows the residuals to follow a normal
distribution.
The second regression in Table 1 is a multiple linear regression model that
includes additional variables that have been shown to have an effect on crime rates. The
model is expressed as:
ln(CRi) = α + βFIi + γFINi + δPopi + ρInci + σSingleparenti + ϵi
where the variables are defined in a similar manner to the previous regression. The new
variables are defined as follows: FIN represents the percentage of households that are
food insecure but not eligible for assistance, Pop represents the population of a given
county, Inc represents the per capita income of a given county, and Singleparent
represents the percentage of homes in the county that are headed by a single parent. This
includes: the percentage of food insecure households that are not eligible for nutrition
assistance, population, the unemployment rate, per capita income, and the percentage of
households that are headed by a single mother. Due to potential issues with
multicollinearity between food insecurity and the percentage of single parent households,
results are also shown for this model without including the single parent variable.
Often when examining factors that affect crime in a community, researchers
include racial demographics as a predictor. However, racial demographics will not be
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used in this analysis for two reasons. The first and most obvious reason is that there is
still debate within the criminology literature as to whether or not race has a significant
impact on crime rates. The second reason for their omission is that when racial
demographics are included in the dataset, we find there is a strong negative and positive
correlation between violent crime and the Caucasian and African American racial groups
respectively. However, the Caucasian and African American groups are also very
strongly correlated with several predictor variables such as per capita income and food
insecurity. Therefore including racial demographics presents a considerable problem with
multicollinearity for this model, thus makes it difficult to extract useful information from
the regression.
A second set of regressions shown in Tables 2-5 will examine the relationship
between food insecurity and the violent crime rate at different levels of the predictor
variables. Each predictor variable will be separated into four levels based on its quartiles.
A regression similar to the one specified in the previous model will then be run for each
level of the predictor variables. A piece-wise regression shown in Table 4 will also be
specified as follows:
ln(CRi) = α + γC + δ1FIi*Q1 + δ2FIi*Q2 + δ3FIi*Q3 + δ4FIi*Q4 + ϵi
where the variables are defined in a manner similar to the previous regression. The main
difference here is that food insecurity is multiplied by a dummy variable for each quartile
of the other predictor variables, one predictor variable divided into quartiles per
regression equation. Thus the slope of the regression line changes based on the level of
the other predictor variable being examined.
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Finally, a fourth set of models is specified which uses rates of four individual
crimes as the dependent variables rather than the violent crime rate as a whole. These
crimes include, rape, robbery, burglary and assault.
SECTION III: RESULTS AND DISCUSSION
Regression 1 is a simple linear regression using the logged violent crime rate as a
dependent variable and only food insecurity as an independent variable. This is an
important model to include in the initial analysis as it provides an idea about the general
relationship between food insecurity and violent crime. The model shows that food
insecurity is a significant predictor of violent crime at the 1 percent significance level.
The model predicts a one percent increase in food insecurity will lead to a 13 percent
increase in violent crime in any given community. The adjusted r-squared on this model
is 0.2045, meaning that food insecurity alone explains significant variation in the violent
crime rate. And for a single predictor variable to be able to explain 20 percent of the
variation in a dependent variable as complex as violent crime, shows that food insecurity
is likely to remain a very important predictor in this model.
Regression 2 includes other predictor variables that were shown to be related to
crime rates. However, the coefficient on food insecurity does not change much as it now
predicts a 12 percent increase in the violent crime rate, as opposed to 13 percent, for
every one percent increase in food insecurity. In fact, food insecurity is still the most
significant predictor of the violent crime rate by a large margin. Per capita income is also
statistically significant (at the 5 percent level) and predicts an increase in the violent
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crime rate of nearly 1.5 percent for every 1000 dollar increase in county per capita
income.
However, it is concerning that food insecurity has a VIF of 2.56 associated with
it. This indicates that multicollinearity may be present in this regression, which could
potentially lead to biased coefficients and higher standard error. A glance at the
correlation matrix in Appendix A confirms that food insecurity is correlated with several
predictor variables, particularly with single parent households. The correlation coefficient
associated with food insecurity and single parent households is almost .7. For this reason
regression 3, which excludes the percentage of single parent households as a predictor
variable, is estimated. This decreases the VIF associated with food insecurity to only 1.7,
but it does not significantly impact the coefficient on food insecurity. The model predicts
a 14 percent increase in the violent crime rate for every one percent increase in food
insecurity. The results for all three models are shown in Table 1.
In the next set of regressions, each of the predictor variables is partitioned into
four levels based on their distributions. So variables in the bottom quartile will receive a
level of one, variables in the second lowest quartile will receive a level of two, and so on.
The results of these regressions show that the strength of the relationship between violent
crime and food insecurity does often depend on the level of the other predictor variables.
The results at different levels of the population are shown in Table 2, at different levels of
single parent households in Table 3, by the different levels of unemployment in Table 4,
and by different levels of income in Table 5.
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When examining the relationship between violent crime and food insecurity for
different levels of county population, the results show that the coefficient on food
insecurity tends to be highest in counties that are in the second and third quartile,
predicting an increase in the violent crime rate of 14 and 20 percent respectively. It also
finds that food insecurity is significant in the highest quartile, but the coefficient is
slightly lower relative to the previous two, and it is not significant in the bottom quartile.
Separating the model by population quartiles provides the most predictable result as the
effect that food insecurity has on the violent crime rate increases when the county
population increases, with the exception of the top quartile. It is typically theorized that
greater population leads to more violent crime in a given community. However, there are
studies (Christens and Speer (2006), Spector (1975)) which have found that greater
population actually decreases or has no significant effect on the violent crime rate.
Dividing the data by the percentage of single parent households does not provide
as clear of a pattern as population. Food insecurity is significant at each level of the
predictor variable except the fourth quartile, and the strongest relationship between
violent crime and food insecurity is found among counties that rank in the third quartile
in terms of the percentage of single parent homes. Surprisingly however, the relationship
between the two variables is found to be weakest in the top quartile.
Examining the models using different levels of income and unemployment also
yields similarly unexpected results. The results show that food insecurity tends to have a
stronger effect on the bottom two quartiles of unemployment, while in the top quartile,
food insecurity is not significant at all. While the effect of food insecurity on crime rates
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tends to be lower at high levels of unemployment, these results do serve as evidence for
findings in the criminology literature that show higher unemployment does not lead to an
increase in crime levels.
When considering income level, food insecurity actually tends to have the
strongest effect at the highest income levels. This again is unusual, but it is possible that
living in an area that tends to be more well to do could force food insecure individuals
towards violent crime. Many wealthier areas tend to have very few programs dedicated to
assisting the poor, and therefore many may choose to turn to crime. Another potential
explanation is that higher income areas that also suffer from higher levels of food
insecurity are likely to have relatively high income inequality. Thus greater income
inequality provides an incentive for impoverished individuals to commit crimes against
wealthier individuals as the potential gains are greater, and there is an abundance of
potential targets for theft. However, it should be noted that the counties in the lowest and
highest quartiles of per capita income are mostly located in a single geographic area.
Most of the counties in the first quartile of income are located in Georgia, Florida, and
Kentucky, while the majority of counties in the top quartile of income are located in
California, New York, and Pennsylvania. Thus the results when running a regression
using the quartiles of income may be unusual because they are not representative of the
nation as a whole. Rather they are clustered in only a few areas and may reflect
differences in terms of the effect that food insecurity has in those regions.
Segmented regression is also useful for comparing the impact of food insecurity
across different levels of the predictor variables. Segmented regression has an advantage
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over the previous method of separating the data into quartiles because it allows all of the
observations to be used in making a prediction about the impact of food insecurity. The
results, shown in Table 6, bear some similarities to the findings from the previous set of
regressions, however many of the results also differ. Population follows a similar pattern
to the previous regression. The model predicts that the relationship between food
insecurity and the violent crime rate is stronger in counties with a higher population. The
model also predicts that the effect of food insecurity will be strongest in counties in top
quartile of income. However, the previous model predicts that food insecurity will have
the strongest effect in counties in the third quartile of income, but here the model predicts
a much weaker effect of food insecurity in the third quartile.
When examining the model with regard to unemployment, the results are mostly
similar to the previous regression. The main difference is that the coefficient on food
insecurity is now positive and significant in the top quartile of unemployment, which was
not the case in the previous model. Single parent homes is similar to unemployment in
that the main difference is once again that the segmented regression model shows that the
coefficient on food insecurity is positive and significant in counties in the top quartile of
single parent homes while the opposite is true in the previous models.
The final set of models is shown in Table 7. The model breaks down the
independent variable into rates of specific crimes: rape, robbery, burglary, and assault,
rather than using only the violent crime rate. This provides some insight into whether the
rates of certain crimes are more heavily influenced by food insecurity. The results show
that food insecurity is only a significant predictor of more burglaries at the .05 level,
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predicting an increase in burglaries of about 6.4 percent for every one percent increase in
food insecurity. Food insecurity also predicts an increase in the rate of assault crimes, but
it is only significant at the 0.1 level.
These results are not particularly surprising since burglary is the crime that would
be most likely to result in monetary gain for the culprit. And it is expected that many food
insecure individuals are not violent criminals, but rather they may feel forced into
criminal activity in order to survive. Therefore it is expected that higher levels of food
insecurity will lead to a higher incidence of crimes which could result in monetary gain,
rather than violent offenses. It is unusual that food insecurity is significantly associated
with higher rates of assault crimes, though only at the .1 level. One potential explanation
for this is that some of these additional assaults are committed when attempting to
commit burglary while a victim is at home. It is also unexpected that food insecurity is
not significantly related to the rate of robberies. A robbery can also result in monetary
gain, but because robbery involves stealing directly from a victim it is often a more risky
crime to commit relative to burglary. And as mentioned previously, many food insecure
individuals are not violent criminals, but rather they have turned to crime because of a
lack of better options.
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Table 1: OLS regressions using violent crime as dependent variable
Model 1

Model 2

Model 3

N = 362

N = 362

N = 362

3.1725877***

2.4309***

2.5148***

(.199)

(0.465)

(0.4559)

13.521***

12.855***

14.002***

(1.396)

(2.202)

(1.803)

-0.5603

-0.694794

(0.596)

(0.5776)

Population

0.0155*

0.01548*

(10,000’s)

(0.00838)

(0.00838)

Unemployment Rate

2.076

2.248

(3.352)

(3.346)

Per capita income

0.01483**

0.01558**

(1000’s)

(0.00738)

(0.00733)

Single parent

0.7749

Intercept

Food Insecurity

Food Insecure NEA

(0.854)
Adj R2 = 0.2045
***: significant at .01 level

Adj R2 = 0.2264

**: significant at .05 level
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Adj R2 = 0.2267

*: significant at .1 level

Table 2: Regressions separated by population quartiles
Quartile 1

Quartile 2

Quartile 3

Quartile 4

N = 90

N = 91

N = 91

N = 90

4.854***

1.868

1.910

3.211***

(1.034)

(1.158)

(1.161)

(1.111)

1.167

14.606***

20.770***

12.569***

(4.464)

(5.096)

(5.043)

(4.398)

0.686

0.771

0.172

-3.983***

(1.151)

(1.179)

(1.390)

(1.398)

Population

-1.127

-0.1578

0.1834

-0.00178

(10,000’s)

(1.678)

(0.9743)

(0.326)

(0.0098)

Unemployment

6.087

6.522

3.552

-10.158

Rate

(6.138)

(7.713)

(5.893)

(10.41)

Per capita income

-0.019

0.00843

0.000725

0.0305**

(1,000’s)

(0.0175)

(0.0202)

(0.0188)

(0.0121)

Single parent

0.772

0.5467

-0.7584

2.701

(1.268)

(1.862)

(2.253)

(2.021)

Adj. R2 = 0.0477

Adj.R2 = 0.2049

Adj. R2 = 0.301

Adj R2 = 0.322

Intercept

Food Insecurity

Food Insecure NEA

***: significant at .01 level

**: significant at .05 level
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*: significant at .1 level

Table 3: Regressions separated by single parent homes quartiles
Quartile 1

Quartile 2

Quartile 3

Quartile 4

N = 92

N = 99

N = 84

N = 87

1.396

-0.1882

0.1155

5.449

(1.197)

(2.243)

(2.714)

(1.094)

14.377***

13.776**

22.942***

8.615

(4.906)

(6.294)

(5.456)

(3.908)

0.0844

-0.866

-0.985

0.060

(1.2005)

(1.2034)

(1.2905)

(1.112)

Population

-0.0448e-5

0.0154

0.00394

0.066

(10,000’s)

(0.0388)

(0.0226)

(0.0106)

(0.0283)

Unemployment

8.846

9.076

-2.853

-8.503

Rate

(8.353)

(12.190)

(5.463)

(7.938)

Per capita income

0.0061

0.0254

0.029*

-0.0217e-3

(1,000’s)

(0.016)

(0.0156)

(0.017)

(0.014)

Single parent

3.356

6.959

3.437

-1.976

(2.939)

(6.984)

(7.863)

(2.273)

Adj. R2 = 0.132

Adj. R2 = 0.1176

Adj. R2 = 0.1717

Adj. R2 = 0.11

Intercept

Food Insecurity

Food Insecure NEA

***: significant at .01 level

**: significant at .05 level
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*: significant at .1 level

Table 4: Regressions separated unemployment quartiles
Quartile 1

Quartile 2

Quartile 3

Quartile 4

N = 101

N = 98

N = 86

N = 77

1.941

1.451

1.276

5.155***

(1.181)

(2.097)

(2.292)

(0.911)

18.379***

31.554***

18.487***

-0.782

(4.633)

(5.258)

(5.014)

(3.60)

0.638

-1.864

-0.692

0.0028

(1.168)

(1.294)

(1.208)

(0.969)

(Population

-0.039

0.0169

0.022

0.0076

(10,000’s)

(0.042)

(0.023)

(0.025)

(0.0085)

Unemployment

-42.648**

-15.663

20.546

4.480

Rate

(16.274)

(32.27)

(30.839)

(4.530)

Per capita income

0.023*

0.0312

0.0085

-0.0026

(1,000s)

(0.014)

(0.016)

(0.018)

(0.0147)

Single parent

4.840***

-0.745

-1.078

0.385

(1.771)

(2.089)

(2.101)

(1.373)

Adj. R2 = 0.1868

Adj. R2 = 0.322

Adj. R2 = 0.21

Adj. R2=-0.05

Intercept

Food Insecurity

Food Insecure NEA

***: significant at .01 level

**: significant at .05 level
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*: significant at .1 level

Table 5: Regressions separated by income quartiles
Quartile 1

Quartile 2

Quartile 3

Quartile 4

N = 90

N = 91

N = 91

N = 90

6.298*

2.348

-0.945

1.4683

(0.916)

(2.114)

(4.375)

(0.9967)

-5.2426

15.777***

26.4***

20.7587***

(2.967)

(3.990)

(6.487)

(5.615)

1.237

0.3827

-1.03

-1.918

(0.8898)

(0.939)

(1.696)

(1.210)

Population

0.0658

0.0873***

-0.032

0.0051

(10,000’s)

(0.1139)

(0.032)

(0.033)

(0.0091)

Unemployment

9.876***

2.144

-17.885

-4.819

Rate

(3.656)

(7.128)

(13.103)

(7.459)

Per capita income

-0.0601**

-0.0703e-3

0.076

0.0282**

(1,000’s)

(0.0262)

(0.0563)

(0.101)

(0.0117)

Single parent

2.0511**

0.699

2.197

1.9519

(0.946)

(1.802)

(2.793)

(2.187)

Adj. R2 = 0.105

Adj. R2 = 0.3101

Adj. R2 = 0.186

Adj. R2=0.386

Intercept

Food Insecurity

Food Insecure NEA

***: significant at .01 level

**: significant at .05 level
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*: significant at .1 level

Table 6: Segmented regression
Income

Population

Unemployment

Singleparent

N = 362

N = 362

N = 362

N = 362

2.839***

2.799***

2.1903***

2.805***

(0.534)

(0.496)

(0.551)

(0.686)

12.214***

11.681***

13.691***

12.07***

(2.213)

(2.251)

(2.59)

(2.655)

13.926***

12.650***

16.457***

14.139***

(2.391)

(2.393)

(2.46)

(2.516)

12.475***

13.622***

14.868***

15.139***

(2.543)

(2.365)

(2.277)

(2.528)

15.373***

14.400***

12.598***

14.35***

(2.749)

(2.300)

(2.26)

(2.518)

-0.6207

-0.822

-0.728

-0.565

(0.595)

(0.603)

(0.59)

(0.597)

0.0137

0.00932

0.0135

0.0144*

(0.0084)

(0.00898)

(0.082)

(0.0084)

Unemployment

1.684

2.348

5.364

0.4306

Rate

(3.359)

(3.352)

(4.499)

(3.472)

Per capita income

0.00354

.00973

0.0152**

0.0143*

(1000s)

(0.01046)

(.00776)

(0.0072)

(0.0074)

Single parent

0.807

0.383

0.307

-0.507

(0.853)

(0.865)

(0.897)

(1.724)

Adj. R2 = 0.2327

Adj. R2 = 0.2329

Adj. R2 = 0.2488

Adj. R2 = 0.227

Intercept

Food Insecurity*Q1

Food Insecurity*Q2

Food Insecurity*Q3

Food Insecurity*Q4

Food Insecure NEA

Population (10,000s)

***: significant at .01 level

**: significant at .05 level
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*: significant at .1 level

Table 7: Regressions using individual crimes as dependent variable
Rape

Robbery

Burglary

Assault

N = 362

N = 362

N = 362

N = 362

1.444

-5.599

3.946

1.540**

(1.084)

(1.343)

(0.516)

(0.630)

-2.832

3.032

6.490**

5.439*

(5.133)

(6.357)

(2.444)

(2.985)

0.086

2.978*

-1.104

0.938

(1.390)

(1.721)

(0.662)

(0.808)

Population

0.0278

0.081***

-0.00017

0.021*

(10,000s)

(0.0195)

(0.0241)

(0.0093)

(0.0113)

Unemployment

-2.601

10.518

2.121

0.0659

Rate

(7.813)

(9.677)

(3.720)

(4.544)

Per capita income

0.0015

0.0489**

0.00827

0.0103

(0.0172)

(0.0213)

(0.0081)

(0.01)

3.599*

11.195***

1.924

4.42974***

(1.990)

(2.465)

(0.948)

(1.15778)

Adj. R2 = 0.0016

Adj. R2 = 0.1465

Adj. R2 = 0.1302

Adj. R2 = 0.118

Intercept

Food Insecurity

Food Insecure NEA

Single parent

***: significant at .01 level

**: significant at .05 level

*: significant at .1 level

CONCLUSION
This paper set out to answer three different questions. Is food insecurity related to
the violent crime rate at a county level? Does the effect of food insecurity change based
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on the level of different predictor variables? And, does the effect of food insecurity vary
based on the type of crime that is being examined? The results showed that the answer to
all three of these questions is yes.
The first question is answered by the models that are shown in Table 1. The first
model uses only food insecurity as an explanatory variable, and it finds that food
insecurity is significantly related to the violent crime rate. The next two models include
other predictor variables that have been proven to be related to crime rates, and food
insecurity remains as a significant predictor of the violent crime rate. In fact, even after
controlling for other factors, food insecurity remains as the best predictor of the violent
crime rate out of all of the explanatory variables included in the model.
The second question is answered by the models shown in Tables 2-6. The results
show that food insecurity does have a different effect on violent crime depending on the
level of some of the predictor variables. In particular the effect of food insecurity on the
violent crime rate is highly dependent on per capita income and the population of the
county.
The third question is answered by the models shown in Table 7. The models find
that the effect of food insecurity differs depending on the type of crime that is being
examined. As expected, food insecurity tends to have a more significant effect on crimes
that are related to potential monetary gain. Thus the results find that food insecurity has
the most significant effect on the rate of burglaries per 100,000 residents in a given
community.
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This paper contributes to research in both the criminology literature and the
literature on food insecurity by answering a question that has thus far not been answered
in either field. Food insecurity and its effect on conflicts in underdeveloped nations have
been studied extensively in the literature on food insecurity. But, as the world population
continues to grow food scarcity and food insecurity will become important issues, even in
developed countries such as the United States. Thus the implications of rising food
insecurity are likely to become an even more important topic in the future. This paper
also provides some guidelines for reducing the impact that food insecurity has on a
community. In particular it reveals certain factors to look for, such as high income
inequality and high population, when targeting communities for food insecurity related
aid.
While this research serves as an excellent starting point to begin examining some
of the potential implications for community crime rates based on rising levels of food
insecurity, it also paves the way for several related topics of research. Future research
could be done to quantify the economic impacts of food insecurity, particularly focusing
on the economic losses generated by higher crime rates related to food insecurity.
Another related topic is the potential impact of food waste on overall food insecurity, and
whether or not reducing food waste may help reduce crime and other problems in a
community, perhaps by diverting what would otherwise be waste to food assistance
programs.
There are several ways in which this paper could be improved upon in order to
build an even better model to predict the relationship between food insecurity and the
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violent crime rate. One way to improve this analysis is to use data aggregated at the zip
code or neighborhood level, rather than at the county level. This would allow for more
precise estimates of all of our variables as there will be less variability within smaller
areas. However, this would require considerable time and funding as many of the
variables in this analysis, particularly food insecurity, have not been gathered at a zip
code or neighborhood level. Gathering data at the zip code or neighborhood level would
also allow the sample to be more representative of the state as a whole. This is
particularly due to the fact that similar levels of certain predictors, such as per capita
income, tend to be clustered by region. By detecting more variability within a region it
will allow for a more representative sample.
Related to the previous point, gathering the data on food insecurity in a more
traditional manner would also provide more precision for the estimators in the model.
Currently food insecurity at the county level is estimated by a regression model that uses
factors that are related to food insecurity as predictor variables. However, this method
leads to greater multicollinearity in this model as many of the factors that are used in
estimating food insecurity are also used in the models in this paper. Instead, using the
method that is typically used in the food insecurity literature of administering the USDA
food insecurity module survey to a sample of participants will allow for more precise
estimates of food insecurity and reduced multicollinearity in the models.
The model could also be improved by including more counties. This would allow
for a more precise analysis as more explanatory variables could be included. With
additional observations and variables, the model might be able to explain greater
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variation in the crime rate. More interaction terms could also be included in order to
better understand the underlying mechanisms that drive the relationship between food
insecurity and the violent crime rate.
Though there are still several ways in which this model can be improved, this
research still provides an excellent opening step to begin to understand the relationship
between food insecurity and community crime. It shows that food insecurity is an
important factor in violent crime rates at a county level and it warrants further study to
better understand the relationship between the two.
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Appendix A: Correlation matrix of independent variables
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Appendix B: Regression results using food insecurity as only independent variable
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Appendix B: Regression results using all predictor variables
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Appendix B: Regression results excluding single parent households variable
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Appendix C: Regression results separated by income level
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Appendix C: Regression results separated by income level
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Appendix C: Regression results separated by income level
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Appendix C: Regression results separated by population level
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Appendix C: Regression results separated by population level
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Appendix C: Regression results separated by population level
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Appendix C: Regression results separated by population level
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Appendix C: Regression results separated by unemployment level
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Appendix C: Regression results separated by unemployment level
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Appendix C: Regression results separated by unemployment level
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Appendix C: Regression results separated by unemployment level
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Appendix C: Regression results separated by level of single parent homes
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Appendix C: Regression results separated by level of single parent homes
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Appendix C: Regression results separated by level of single parent homes
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Appendix D: Segmented regression using population dummy
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Appendix D: Segmented regression using income dummy
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Appendix D: Segmented regression using unemployment dummy
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Appendix D: Segmented regression using single parent households dummy
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Appendix E: Regression results using the rate of rapes per 100,000 as the dependent variable
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Appendix E: Regression results using the rate of robberies per 100,000 as the dependent
variable
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Appendix E: Regression results using the rate of assaults per 100,000 as the dependent
variable
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Appendix E: Regression results using the rate of burglaries per 100,000 as the dependent
variable
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